find and recover once emplaced, which would address the retrievability problem discussed below. Because of the higher cost, however, and because preventing retrieval is not as serious an issue in the case of HLW or spent fuel, this concept of drilling through the abyssal rnud to the underlying bedrock has not previously been examined in detail. The remainder of this discussion focuses on the more conventional approach of emplacing the canisters in the mud.
If, for example, 10 kilograms of plutonium were placed in each canister, the nominal 100-ton excess weapons plutonium stockpile (counting both U.S. and Russian plutonium) would require 10,000 canisters. If each of these weighed one ton, this would involve extremely careful sea transport and emplacement of about 10,000 tons of materials. Strict safeguards would need to be enforced over the operation of the ship in view of the high price that might be paid to steal even a small fraction of the cargo.
Environmental Impact
As with deep boreholes, the first question to consider is reliable isolation of plutonium from the environment. The mud of the abyssal plains has several advantages. It is located at depths of more than 4 kilometers, far from the edges of tectonic plates or other regions of geologic activity, and far from shorelines or other areas of human activity; as mentioned, it has been stable in some areas for millions of years. In what follows, one should note that such abyssal plains exist within the 200-mile exclusive economic zone (EEZ) of U.S. shores, a region that has different legal status from the broad ocean areas.
The barrier to release of the plutonium provided by the canister itself would be short-lived compared to the plutonium.10 Hence the long-term barrier to dispersal is the mud itself.
The first issue is whether the hole created by the emplacement of the canister would quickly reclose. If not, this hole would provide a potential route for radionuclides to reach the surface. Modeling suggests that reclosure would occur very rapidly (within a fraction of a second) as a result of the large negative dynamic pressure (suction) associated with the high impact speed of the pene-trator, but field experiments would be required to assess this prediction. This is a "make or break" question, and thus should be tested before any significant expenditures on other aspects of the option.
If the canisters were emplaced appropriately with the mud reclosed above them, the issue becomes: How would the plutonium move through the mud? The extremely fine particles of this abyssal mud greatly retard motion of water through them. Convective transport of plutonium in these sediments can be
The best cladding material for the canisters yet proposed, an alloy designated as Ticode 12, has" where one tectonic plate is slipping beneath another and the wastes would therefore be carried deep beneath the earth's crust. The problem with this approach is that even "fast" seafloor motions proceed at a rate of the order of 1 centimeter per year, meaning that in all of
